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INTRODUCTIOJT 

The use of altimeters in conjunction v;ith aerial 
photographs offers broad possibilities in the mapping of 
large tracts of land by small parties at a miniraxim of cost. 
Since relatively little work has been done on this topic, 
our party accepted for its thesis subject a two-fold 
plan intended to test the suitability of this method of 
elevation determination both under laboratory and under 
field conditions. 

The first phase consisted of a series of instrument 
observations to determine the effects of temperature and 
weather conditions on the various instruments and their 
different susceptibilities to change. These checks were 
followed by a number of elevation determinations employing 
the altimeter tv/o base method on points of knovm elevation 
on the grounds of Rensselaer Polytechnic Institute. This 
work was intended to absolutely establish the accuracy of 
the instruments and of the general method for later contour 
plotting. Included in both phases was a comparison of the 
relative accuracies and sensitivities of altimeters 
manufactured by the Paulin Company and by Wallace and 
Tiernan. 

For the second phase, v/ith the use of l-erial photo- 
graphs, we plotted five foot interval contours by the two 
base method of a section of the tovm of Rensselaer,l’T.Y. , 
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this plot further intcTKSed to check and to substantiate 
the results achieved by Lieutenants Gi^ives and '^Tlcholson 
in a siiailar survey conducted in 1947 on the sanie area using 
the altimeter one base method. 
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A?PAmTU3 A:TD rATLP.lALG 

The followirvj equipment employed was the property of 
the Civil Ln^sineerini Department of Pcncijelaer Polytechnic 
Inotitute. 

(a) Three Wallace and Ticman 0-7000 feet altiroeters, 
ntJEmbers 33,94 and 95. 

(b) I^el number 138. 

(c) Level rod, stakes and oiseeXianeous surveying 
equipment. 

The follov/ing equipment employed was the property 

of the .teerican Paulin System and loaned to the Civil 

La^^ineerlng Departesent of Henoselaer Polyteclmic Institute 

for the pui^one of this comparison* 

(a) Three /umcrican Paulin Altimeters, yodel 3A-1, 

“760 to plus 3,600 feet, numbers 66,75 and 91. 

UOi’LS Oh’ ALTrX!-.'ir,3S 

I. Wallace and Tieman Altlsieterc. 

These are aneroid borometeirs of high sensitivity. 

This cosnpai^ snakes two models* one with a range of 0-7000 
feet and the other 0-15,000 feet. The instruments used wei*e 
of th.e 0-7,000 feet model. Both models are jp^aduatefi 
directly in feet and not inch.es or tx.i of pressure. Tlie 
0-7,000 model is graduated in tea foot intervals and can 
be read to the nearest foot. 

II. /umerican Paulin System. 

Tlie American Paulin Gyeten makes tliree models of 
aneroid altimeters: *'odel CA-1,-760 to plus 3,600 feet 
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graduated on two foot inttrvalsj Model S/i.-2 graduated to 
5 foot IntervalG and range of -900 to plus 9j700 feetf 
and ;"odol SA-5 gr^>4uated to 10 foot intervals and range 
-500 to plus 14,500 feet. The Paulin Altiraeterc are sesne- 
what different in reading frxa the v/allace and Tiernan* 

The 'Tallace and Tiernan pointer soves with a change of 
px^sssure and reads directly. In the Paulin as pressure 
chaTige* the indicatiTig pointer does not saove, Uit rather 
a balance Indicator raoves away fv<xn the lisalance mark ae 
pressure changes. To take a reading t2iis balance Indicator 
is moved in line with the lialance esark ty moving the pointer 
knob which also moves the pointer to the correct reecUr^i.^ 



F'lZLWJiVaY CO:.TA :IG07 0? 






Before using the instri-snorrts in the field for aeasui*’’:-* 
elevations for contour plotting, the inatru'CTta »cr« 
comprired for the following i 

For both V/allacc fand Tiernan and Paulina- (a) Static 
time test to determine hov.’ the Instruments vary with time 
ar»d chaise in pressure, (b) Computation of difference in 
elevation bet^mcn two bencli taarke using the one Vase method 
and (d) effect of an abnipt temperature change on the 
Imtraments. 

For Paulins alone- (a) Accuracy of jTcaligning ard 



reading scale. 
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Por this, all inatmTicnts v;ero left in the i^istinraent 
roo.Ti of HPI at the sasc elevation* Thus all instruments 
were subjected to the sane lighting conditions, temperature 
and pressure* At the sta.i*t the scale of all instruments of 
each type were set at the same elevation* Then they were 
allowed to stand and readir^^s taken at intervals to deter- 
mine how the instruments \mre reacting to the chrin^ge in 
pressure. The settings of the scales were changed frea time 
to time to take in low eir^i hi£^i scale leadings* T^^ch of the 
'ialiace and Tieiman altimeters varied ap::roximatf?ly tlie 
SvOme throughout the scale. Tlie V4iriation could be taken 
care of ty assuming a straight cliange without serious error 
in results. The results of the Pauline v^ere not as good as 
those of the Wallace and Tiemans. Paulin numbers 56 and 
75 remained together as time passed. However, Paulin nimibcr 
91 acted erratic from the start. It wjiS not consistent, as, 
one time it w'ould be high and a fev; minutes later it would 
read low. !To rule could be foimulated for its correction. 



•TJL H\3K VIJT^IOT} CKkCK 

The Troy Building bench nark and a point 1.3 feet below 
tench nark T-^'i2 at Troy railroad station v/ere used. 
Difference In elevation wis 189.2 feet. The bench riark at 
the Ti’oy building was fiken as the fixed base and then the 
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the diffc.i:*enc® between the two ivOints coinputed froiT^ each 
irtstr^irient by the oiie baee niethod. Results by the Paulin 
altimeters about 9 feet iiigh, LVen though the results 

wore high Uiey v/ere consistent between instrusicnts. As the 
instruments are to be used in the field by the two Iruse 
method the error will somewhat cancel out* The difference | 
as measured Ir/ the Wallace and Tiemans, was consistent 
between instr^maents ccid also within about 2 feet of tlie 
correct value* 



^ rjT^- ^ 
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Here it was attempted to detemine v/hat effect » if any, 
a sudden large temperature cliange would have on tl-^e instini- 
monta* The altisiet-ers were set tcjgethcr' while in tlie 
instr-iment room. Tl:en tliey were carried outside* Ttie temy- 
ersture difference was 40 degi*ees F. For about the first 
twenty minutes the Paulina were erratic e,M^d not settle 
down together. The V.'allace and Tiermns did not seem to be 
effected. 

The above statements also apply v/hea the instroments 
are brought into the heated building. In addition to sub- 
jecting all thr^ee instruments to the change simultaneously 
one v/ould be preheated and then all three compared. 

It seems that when the inotrumonts ai*® tahen out into 



the field where t?:cre is as m?ich as 30 degrees ternpemturc 
difference at least 15 or 00 minutes must be allowed for 
the Paulina to acclimate. Preheating and precooling is thus 
necessary for the Paulina. 
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ACC:n\CY OF ALIG'U!?S PA\JLVJ AL?PCTi:?i5 
The purpose of this test was to fietcr-ilne within whut 
Units the Paulin Qltlraetei*s could be aligned and read. 

Two instr^.isnents were p.bice</in the sarso lighting cond- 
it.iono, pressure and tenjjjerature . The two lnstin.K 2 @nts 
chosen had been reacting the sane under atmospheric changes. 
TJius by using two instruments the change in prcsstire 
between readingi' could be taken into acco;int. The procedure 
was then to take a series of simultai'HsouD readings on the 
two instrutnents f Tnoving pointers off and maligning for 
each reading. 

For each instnoent the succsv'ssiye readings were 
subtracted to find the changce between readin'^e. Thou 
this difference w<as compared to the corresponding difference 
recorded by the other instnxnent, Ihis canparison gave the 
diversity between any four readings of the scales. Tf 
the instruments could have been aligned and read exact 
this di\'crsity would have been aero. As it was its greatest 
value wa© 2 feet. From that it can be concluded tliat the 
Paulin altimeters can be aligned and read to within one 
foot of the val\je indicated by the inctniment. 

In rcadini the Paulin altimeters care must be exercised 
to have the inotr aments level and shadows p>arallol with 
the balance indicator. 
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All instranjonts in the instrument ro^n of the 

Civil Ihigineering Deptirtaent of Rensselaer Polytechnic 
Institute and at the saae temperature and cslcvation* 
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56 


!lo 91 


!To 75 


COn.EPITG 


Feb 18,1445 


800 


800 


800 




Feb 19,0300 


742 


738 


743 


51iado***s and lighting conditions 
bejd. 


Feb 19,C04S 


754 


755 


755 


Instraments taoved to better 
lighting conditions. 


Feb 19,12050 


902 


899 


902 


Fel*ore cai»rying outside , where 
there is a temp, fiiff. of 
30 dC£jrees. 


Peb 19,1400 


1008 


1019 


994 


After bringing; inside and be- 
fore allowing to vanm Uj . 


Feb 19,1440 


992 


1004 


987 




Feb 19,1450 


■994 


lOTKL 


992 




Feb 19,1455 


998 


iOOB 


997 




Feb 20,1305 


600 


eoo 


600 


Iristi’unents reset 


Feb 23,0005 


124 


86 


110 




Feb 23,C05O 


115 


88 


102 


- 


Feb 23,1100 


lOG 


78 


92 




Feb 23,1425 


120 


33 


105 




Feb 24,1015 


•*45 




-30 




Peb 24,1018 


500 


500 


GOO 


lastriunents reset and taken 
outside. Temperature cliff, of 
24 degrees F. 


Feb 24,1022 


501 


500 


502 




Peb 24,1025 


502 


500 


502 




Feb 54,1000 


son 


502 


501 




Feb 24,1035 


510 


507 


504 




Feb 24,1040 


519 


516 


510 






